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Executive Summary

The existing Burgard Road Bridge (Portland Bureau of Transportation [PBOT] Bridge
No. 001, National Bridge Inventory Bride No. 25B01) carries vehicular and pedestrian
traffic of North Lombard Street (Burgard Street) over Union Pacific Railroad (UPRR). The
six span 125-0” long reinforced concrete bridge was originally constructed in 1930 and
has been modified and rehabilitated numerous times. Based on the 2012/2013 PBOT
appraisal, it was assessed to have a remaining service life of negative 8 years and is in
need of Phase 1&2 seismic rehabilitation.

This feasibility report is a desktop study that assembles available technical information and
background data to develop a concept level recommendation for bridge replacement that
can be used by the PBOT for future planning and project development. The report is
supported by a series of preliminary technical memorandums developed over the course
of the study, all of which are provided as appendices to this report as follows:

e Preliminary Geotechnical Engineering Assessment (Appendix C)

e Burgard Bridge Cross Sections (Appendix D)

e Site Research and Design Files (Appendix E)

e Bridge Replacement Construction Staging Considerations (Appendix F)

This feasibility study recommendation establishes a preliminary programmatic cost
estimate for the project based on a proposed configuration that includes bridge type,
roadway cross section, horizontal and vertical alignments, and overall extents of the
project. The intent and function of the bridge is discussed, and the design criteria is
established which identifies relevant design code documents and project specific
geometric factors for both permanent and temporary conditions.

Geometric Factors and Constraints

The primary geometric constraints are related to the existing right-of-way (ROW) at the
project site, UPRR minimum vertical and horizontal clearance requirements, and
compliance with Americans with Disabilities Act (ADA) requirements.

Right-of-way Considerations

Project objectives defined in the scope of work for the feasibility study establish that the
bridge is to provide a single clear span across the UPRR ROW, which measures 100’-0”
at a skewed orientation to the roadway alignment. The proposed bridge is also to be
located within the existing City of Portland ROW, which measures 80’-0 out-to-out
perpendicular to the roadway alignment. These requirements also apply to the
construction phase, which was a primary layout consideration for the various alternatives
considered in Analysis of Construction Staged Options memorandum (Appendix F).
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2.2

2.3

3.1

Vertical Clearance Requirements

The UPRR requirement for vertical clearance is 23’-6” as defined in the UPRR
Guidelines for Railroad and Grade Separated Projects. The vertical clearance envelope
was established based on this requirement, and considers an additional or future track
within the horizontal clearance envelope. The vertical clearance window establishes the
low chord elevation of the proposed bridge, which defines the vertical alignment of the
roadway based on the structure depth required to clear span the UPRR ROW.

ADA Requirements

The proposed bridge must comply with ADA requirements and meet the accessibility
criteria for either a pedestrian circulation path (if the grade is 5 percent or less) or an
access ramp with landing (if the grade is greater than 5 percent but less than or equal to
8.33 percent).

Cross slopes on sidewalks and walkways should not exceed 2 percent, but should be of
sufficient grade to facilitate positive drainage and prevent water accumulating on the
surface.

When grades need to exceed 5 percent (20 Horizontal:1 Vertical [H:V]), ramps and
landings need to meet ADA requirements by providing:

e A maximum ramp slope of 8.33% (12H:1V) over a total vertical rise of 2’-6”
(results in 30’-0” maximum length ramps at the maximum permitted grade).

e Landings providing a minimum of 5’-0” horizontal distance before and after
ramps.

Compliance with the 5 percent ADA grade requirement establishes the extents of the
projects based on the revised vertical alignment of the proposed bridge.

Design Criteria

The design criteria is anticipated to be a living document for overall project development
from the initial feasibility study through the Type, Selection, and Location phase to final
design and contract document development. The design criteria may require future
modifications and refinements due to items such as evolving design standards, updated
project objectives and stakeholder goals, or new site specific information that require
additional criteria.

Applicable Design Standards and Reference

Primary design standards include the following reference documents:

¢ American Association of State Highway and Transportation Officials (AASHTO)
Load and Resistance Factor Design (LRFD) Bridge Design Specifications, 9th
Edition, 2020 (AASTHO LRFD)
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e AASHTO LRFD Specifications for Structural Supports for Highway Signs,
Luminaires, and Traffic Signals, First Edition, 2015 with current interims through
2019 (AASHTO Signs)

e AASHTO Guide Specifications for LRFD Seismic Bridge Design, 2nd edition,
2011 with 2014 and 2015 Interims (AASHTO Seismic)

e AASHTO Manual for Bridge Evaluation, 2" Edition

e Oregon Department of Transportation (ODOT) Bridge Design Manual, 2020
(ODOT BDM)

e ODOT Geotechnical Design Manual, 2019 (ODOT GDM)
e ODOT Highway Design Manual

e ODOT Load & Resistance Factor Rating (LRFR) Load Rating Manual, 2018
(ODOT LRFR)

e PBOT Standard Specifications for Construction
o City of Portland Street Design Guidelines for Trucks (Portland Street)
o City of Portland Protected Bike Lane Guide (Portland Bike)

o UPRR-Burlington Northern Santa Fe (BNSF) Guidelines for Railroad Grade
Separation Project, 2016 (UPRR-BNSF)

Structural Design

Design basis of the bridge and retaining wall structures are primarily based the design
standard provisions of AASHTO LRFD, ODOT BDM, and ODOT GDM.

Design loads are developed in accordance with these design standards, and structural
analysis is performed to establish force demands for bridge superstructure, bridge
substructure, and retaining wall components of the project.

Traffic Structure Design
The project is expected to require new and replacement traffic structures, including
signal and light poles. The design will be in accordance with AASHTO Signs, and
incorporate PBOT standards.
Structure Design Loading
Design loads are developed in accordance with the referenced design standards, with
primary design loads for structural components summarized as follows:
Dead Loading

e Cast-in-place concrete: 155 pounds per cubic foot (pcf)

e Structural Steel: 490 pcf

e Soil: 125 pcf (unless prescribed otherwise by project-specific geotechnical
reports)
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¢ Additional dead loads of materials as necessary pcf if identified during design

progression
Live Loading

e Pedestrian: 75 psf in accordance with the AASHTO LRFD

e HL-93 Load in accordance with the AASHTO LRFD

e ODOT Permit Vehicles in accordance with ODOT BDM and ODOT LRFR:
o Type OR-STP-4E (13 Axle, GVW 258Kk)
o Type OR-STP-5BW (9 Axle, GVW 204k)

Seismic Design

Seismic design will be in accordance AASHTO LRFD, AASHTO Seismic, and ODOT BDM.
The design basis will consider both Life-Safety and Operational seismic events.

3.3 Civil Design

Project civil design component requirements include vertical and horizontal roadway
alignments, grading plans, ROW, permitting, and surface drainage. Given the staged
construction aspect of the project, the design will need to meet requirements for both
temporary and permanent conditions.

4 Bridge Replacement Recommendation

Conceptual engineering drawings for the proposed replacement bridge are provided in
Appendix A. The permanent configuration of the bridge is shown on sheet BR-1 with a
plan view, elevation view, and typical section. Construction staging drawings are
provided as an attachment to the memorandum provided in Appendix F.

4.1 Project Purpose and Bridge Function

The existing Burgard Road Bridge provides a single lane of traffic in both directions and
supports utilities cantilevered from the west side of the structure. On the east side of the
structure, a raised pedestrian sidewalk is provided with bike lanes located on the
roadway surface between the sidewalk curb and traffic lane delineators. The proposed
replacement bridge will provide the same basic function, but with an increased cross
section width that accommodates pedestrian sidewalks on both sides of the structure
and locates the bike lanes on the raised sidewalk on the east side.

4.2 Roadway Cross Section

The recommended roadway cross section of the bridge was established in the Toole
Memorandum, Burgard Bridge Cross-Section Recommendations, which is provided in
Appendix D. That recommendation, shown in Figure 1, provides a 55-foot-wide cross
section for vehicular and pedestrian traffic at the project site. A raised sidewalk for both
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pedestrian and two-way bicycle traffic was recommended based on feedback from
PBOT, which must comply with ADA regulations and be accounted for when the
proposed vertical alignment is established.

Figure 1. Proposed Multi-Use Bridge Deck Cross Section

55.0'
sidewalk travel travel S'?:x?lk sidewalk
lane lane two-way
bike lane
_1.5' 1.5 + f E 1.5
B 8 F.-; 12' 1 12' :_:-5'__*5'___.; 8’ _
[~ 0.5

Note: The recommended cross section provides an overall deck width similar to 48’-8” provided by the
existing bridge configuration.

Based on direction from PBOT staff, received during a work session on July 8, 2020, the
temporary cross section during construction must provide pedestrian access and at least
one vehicular lane of traffic. Because the site will not be closed during construction, a
signalized single lane of traffic is the minimum standard, but a preference for two lanes
was established. Though preferable, maintenance of bicycle traffic throughout
construction is not required, however pedestrian access will be provided for all
construction stages. A minimum vehicular lane width of 11’-0” and a minimum pedestrian
sidewalk width of 5’-0” was established as the basis of design for the temporary condition
during construction, with pedestrians separated from vehicular traffic with a median
barrier or other similar approved measures.

Bridge Type and Configuration

The proposed replacement bridge is a 110’-0” long single-span structure with an out-to-
out deck width of 57°-8”. The proposed bridge configuration was established in the Site
Research and Design Files memorandum provided in Appendix E. The scope of the
feasibility study was limited to conventional beam type structures that provide a clear
span over the UPRR ROW, realistic design solution, and reasonable baseline for future
phases of project development. To maintain both pedestrian and vehicular traffic during
construction, the replacement bridge will be constructed in multiple construction stages
as discussed in Section 4.4.
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Bridge Superstructure

A conventional beam structure type, single-span, replacement bridge is proposed and
composed of either precast prestressed concrete beams or structural steel beams. The
structure will have a reinforced concrete bridge deck that is composite with either beam
type. These beam structure types result in similar structure depth at the proposed span
range, therefore not affecting the vertical alignment of the project in a meaningful way.
Both beam types are commercially available and product delivery is not an obstacle
based on the location of the project site. For the feasibility study, 48-inch deep precast
prestressed concrete box beams are proposed. A spread (or spaced) box configuration
is provided to accommodate differential deflections given the staged construction
considerations discussed in Section 4.4.

As a Federal Highway Administration-defined National Highway System connector route,
the proposed bridge is required to have 42-inch tall bridge rails that are crash tested to
the TL-5 standard in accordance with the AASHTO Manual for Assessing Safety
Hardware Joint Implementation Agreement (2016). The cross section of the proposed
bridge locates the bridge rails on raised pedestrian sidewalks, which invokes the
requirements associated with pedestrian rails. AASHTO LRFD requirements for
pedestrian rails include a minimum height of 42 inches and a 54-inch height for rails
adjacent to bicyclists. Additionally, protective fence must be included for the portion of
the bridge rail that extends over the railroad ROW in accordance with UPRR-BNSF
requirements.

All bridge deck surfaces will provide positive drainage to shed water away from the
centerline of the bridge towards allowable retention areas or removed from the site by a
deck drainage system meeting design and environmental standards. Bridge deck
drainage will be designed to meet environmental standards and managed in accordance
with the City of Portland’s Stormwater Management Plan.

Bridge Substructure and Foundations

Design of bent foundations will consider structural and geotechnical behavior and
interaction. Deep foundations comprised of either driven steel piles or drilled shafts are
expected. These deep foundation elements will support a reinforced bent cap beam and
the bridge superstructure. This substructure and foundation configuration will
accommodate staged construction, which is expected based the maintenance of traffic
requirements during construction.

Refined geotechnical information will be obtained from future project-specific
geotechnical reports based on subsurface investigations, laboratory testing, and
analysis. The Preliminary Geotechnical Assessment desktop study, developed by
RhinoOne, is provided in Appendix C.

Retaining Walls

Retaining walls are expected throughout the project to accommodate the increased
roadway embankment that results from the modified vertical alignment. Retaining walls
may be parallel to UPRR ROW and roadway alignment. Temporary retaining walls will be
required to accommodate grade changes during staged construction. Recommendations
for the type of retaining wall(s) will be determined in conjunction with the geotechnical
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engineer based on refined project-specific geotechnical subsurface investigations,
laboratory testing, and analysis.

Staged Construction Scheme

Analyzing options for construction staging of the replacement bridge as maintenance of
vehicular and pedestrian traffic is essential through construction. The Analysis of
Construction Staged Options technical memorandum considered options for both staged
construction with partial demo of the existing and partial construction of the replacement
bridge including an option that uses an on-site temporary detour bridge (Appendix F).
The memorandum’s recommendation of staged construction per Alternative B was
reviewed and accepted by PBOT as the basis for this feasibility study.

Programmatic Cost Estimate

The estimated costs associated with the recommended bridge replacement project are
presented in worksheet summary FEAS-BURGARD, provided in Appendix B, and
summarized below.

Base Construction Cost Subtotal

The base construction subtotal cost is estimated at $3.42M in 2020 dollars. Given the
conceptual design level of the feasibility study, base construction costs are determined
using a cost per square foot basis as follows:

e Bridge Construction: $285/square foot of bridge deck area
¢ Roadway Approach Construction: $40/square foot of roadway area

The base construction cost for bridge components was based on historical bid data
published by ODOT for similar bridge types. Bridge construction costs typically range
from $200 to $250 per square foot. The higher end value was selected as a baseline for
this feasibility study, and then conservatively increased to account for complexities
associated with staged construction and pedestrian features given the preliminary design
development level.

The base construction cost for the roadway component was based on a preliminary cost
estimate that considered primary bid items within the project limits, as shown in
Attachment A of the Site Research and Design Files Memorandum (Appendix E). The
preliminary cost estimate was developed based on conceptual level quantity takeoffs and
associated unit costs of primary bid items that were then used to determine a cost per
square foot of roadway area within the project limits.

Construction Cost Subtotal

The construction cost subtotal, which includes the base construction cost subtotal and
the additional construction costs, is estimated at $4.00M in 2020 dollars. The additional
construction costs are defined by PBOT and applied as factors to the base construction
cost subtotal as shown in Table 1.
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Table 1. PBOT Construction Cost Factors Applied to Estimated Base Costs

Contractor Mobilization 11.00%
Temporary Protection and Direction of Traffic 1.50%
Erosion Control 1.00%
Pollution Control Plan 0.10%
Removal of Structures and Obstructions 1.00%
Clearing and Grubbing 2.50%

Project Cost

The project cost subtotal, which includes the construction cost subtotal and soft costs, is
estimated at $7.88M in 2020 dollars. Soft costs are defined by PBOT and applied as
factors to the base construction cost subtotal as shown in Table 2.

Table 2. PBOT Soft Costs Applied to Total Construction Costs

Contract Contingency 10.00%
Construction Contingency 3.50%
Project Management 5.00%
Design Engineering 25.00%
Construction Management 15.00%
Project Engineering and Management Overhead 80.85%
Right-of-Way 2.00%

Programmatic Total Cost

The total programmatic project cost, which applies a 20 percent allowance for design
refinement to the project cost subtotal, was estimated at $9.45M in 2020 dollars.

5 Summary Next Steps

This study identified a feasible design solution for the replacement of the Burgard Road
Bridge. The preliminary recommendation for bridge replacement is a 110’-0” single span
structure with a total, estimated programmatic cost of $9.45M in 2020 dollars. This
preliminary recommendation, along with the supporting technical information assembled
as part of the study, establishes a reasonable starting point for future phases of project
development.

8 | October 21, 2020



Feasibility Report (Draft) I_)?
Bridge Replacement Feasibility Study

Appendix A. Bridge Replacement Concept
Drawings
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Bridge Name: Burgard Bridge Replacement

PBOT#:

t 5 1 5 LA #
Bridge Construction SQFT 57.667 6,343 | § 285.00 | $ 1,807,850
Roadway/Civil Construction SQFT 57.667 40,208 | $ 40.00 | $ 1,608,339
SUBTOTAL| + $h&" (h")*
SUBTOTAL 1.00] + $&” (1")* |
Contractor Mobilization 11.00% $ 375,781
Temporary Protection and Direction of Traffic 1.50% $ 51,243
Erosion Control 1.00% $ 34,162
Pollution Control Plan 0.10% $ 3,416
Removal of Structures and Obstructions 1.00% $ 34,162
Clearing and Grubbing 2.50% $ 85,405
SUBTOTAL + &---4$.)
,/ 0
Contract Contingency 10.00% $ 400,036
Construction Contingency 3.50% $ 140,013
Project Management 5.00% $ 200,018
Design Engineering 25.00% $ 1,000,089
Construction Management 15.00% $ 600,054
Project Engineering and Management Overhead 80.85% $ 1,455,430
Right-of-Way 2.00% $ 80,007
SUBTOTAL| + 19)1(--&
s s s 2

Construction Year: 2020
Allowance for Design Refinement 20.00% $ 1,575,201
Escalation 5.10% $ -
N *4& . 44—
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